Gamma-glutamyltransferase is upregulated after oxidative stress through the Ras signal transduction pathway in rat colon carcinoma cells.
Gamma-glutamyltransferase (GGT) plays a central role in the homeostasis of the antioxidant glutathione (GSH). The expression of GGT has been shown to be upregulated after oxidative stress, but the signalling pathways implicated remain poorly characterized. The results here show that acute exposure of CC531 cells to oxidative stress resulted in activation of Ras and augmented GGT enzyme activity, both at the transcriptional and at the translation level. Moreover, an involvement of the GGT promoter II was detected after RT-PCR and transient transfection studies. Ectopic expression of activated Ras, but not dominant negative Ras, also resulted in increased GGT promoter II transcriptional activity, an effect that was attenuated by over-expression of dominant negative mutants of Akt, p38 MAPK and MEK1. Addition of specific inhibitors of these kinases during oxidative stress diminished the activation of GGT. In conclusion, oxidative stress-induced activation of GGT involves Ras and several downstream signalling pathways.